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and heavy train free slack is necessary. If such a train
were tight-coupled, with no play between the cars, the loco-
motive would simply spin its drivers and the train would
stand still. Actually it is started serially, one car at a time,
and the momentum of each moving car helps to start the
car next behind. This necessary slack is provided in the
draft gear. In the spring gear it is spring slack, and the
effects of spring reaction are developed in starting trains
as well as in stopping them. The friction gear provides
the necessary starting slack without reaction. It has been
found in practice that a train fitted with the friction gear
can get up to twenty miles an hour by the time that a similar
train fitted with the ordinary spring draft gear can be en-
tirely put in motion. This is due to the greater care re-
quired to start a train fitted with the ordinary gear, to avoid
the destructive reactions from stresses in excess of the cush-
ioning capacity of the spring gear. It is probable that the
greatest commercial value of the friction gear is found in
the reduction of strains of extension to a point within the
strength of the car couplings, strange as that may seem to
one accustomed to think of it only as a buffer.

The first commercial application of the draft gear was to
1000 steel cars on the Bessemer & Lake Erie Railroad,
exactly nine years from the date of the original invention.
This was almost immediately followed by its adoption as
standard by the Baltimore & Ohio Railroad. A dozen years
after the invention of the air brake Westinghouse was rich
and famous. It took nine years or more to put this other
brilliant invention in such a place commercially that the
manufacturers began to get a reasonable return on the costs
of development and promotion. The struggle for the recog-
nition of the principle is now over. In the four years end-
ing in the spring of 1920 some 90 per cent of all freight